Alveolate and chlorophycean mitochondrial cox2 genes split twice independently.
The mitochondrial gene for COXII is typically encoded in the organelle genome, however in some members of two unrelated groups, Apicomplexa and Chlorophyceae, cox2 is split into two genes, and both are encoded in the nucleus. Rare genomic changes (RGCs) have acquired popularity as phylogenetic markers, and accordingly this rearrangement of cox2 has been used to infer a possible source of the apicomplexan plastid, the apicoplast, a topic that continues to attract much debate. Accurate interpretation of RGCs, however, is critically dependent on appropriate sampling of the character state of interest amongst relevant taxa. Dinoflagellates form the sister taxon to Apicomplexa, and therefore the state of their cox2 is essential to the interpretation of this apparent RGC. Here we present the first complete cox2 data from dinoflagellates, that suggests despite the remarkable similarity of cox2 seen in Alveolates and Chlorophyceae, this gene reorganization arose independently in these two groups, not through lateral transfer as previously suggested.